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In lung transplantation, early infection (\<100 d) with a common respiratory virus (RV) is associated with acute or chronic rejection, presenting as Bronchiolitis Obliterans (BO). After hematopoietic stem cell transplantation (HSCT) alloimmune lung syndromes (allo-LS), including Idiopathic Pneumonia Syndrome (IPS; acute) and BO (chronic), also occur, but the role of RV is unclear. In this prospective cohort study we analyzed the influence of common RV early (\< 100 days) after HSCT, on the development of allo-LS and survival. 110 paediatric patients with a median age of 5 years (2 mths -- 21years), were included. They received a transplant (56 matched, 54 mismatched; 33 cord blood, 77 bone marrow; 33 family, 77 unrelated) for malignant (56) and non-malignant (54) disease, after a TBI (33) or chemotherapy based (77) conditioning regimen. In 50% of patients a RV infection occurred, at a median of day +16 (range -7 to 100). RV was proven by qPCR on nasopharyngeal aspirate: Rhinovirus was found most frequent (28), followed by Parainfluenzavirus1-3, Coronavirus, Influenza A virus and Adenovirus. Clinical symptoms were mild, and all patients recovered spontaneously, despite the fact that the RV remained present for months in all patients. After a period without symptoms of at least 2 weeks, new respiratory symptoms occurred in about 50% of the RV positive patients. Based on additional examinations including negative cultures (other than RV), radiology and pulmonary function tests, 30 patients (27.2%) were diagnosed with allo-LS: 18 IPS (16.4%) and 12 BO (10.9%), after a median time of 8 weeks (2-26). Multivariable analysis showed that RV infection is an important predictor for allo-LS (p \< 0.0001). There was no difference between Rhinovirus versus all others. Acute Graft-versus-Host Disease (aGVHD), occurring at a median of 4 weeks (2-15), had a protective effect on the development of allo-LS (p = 0.004), most likely due to higher and prolonged immunesuppression in these patients. Overall survival was 73%; in the allo-LS group this was only 53%. In multivariable analysis allo-LS was the only predictor for mortality (p= 0.04).

In conclusion, early presence of RV is a predictor for the development of allo-LS. We hypothesise that infection with a common cold virus makes the lung a target for alloimmunity, leading to life threatening lung disease. Paradoxically, prolonged immune suppression, despite the local viral infection, protected against the development of allo-LS.
